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1185. Design and implementation of functional wetland 
mitigation: Case studies in Ohio and South Carolina. 
McCuskey, S. A.; Conger, A. W.; and Hillestad, H. O. 
Water, Air, and Soil Pollution 77(3-4): 513-532. (1994) 
Abstract:  Wetland development offers the opportunity to 
replace and enhance ecological functions lost through 
permitted wetland impacts. Components necessary for the 
restoration and creation of wetlands are presented and 
examples of wetland construction are described to illustrate 
the application of wetland design. Land contours, top soil, 
hydrology and vegetation were manipulated to develop 
wooded wetlands at sites in Ohio and South Carolina. In 
Ohio, approximately 30 ha of former crop land/sod farm 
were modified to bring water from the adjacent creek onto 
the site and hold it to saturate soils for wetland 
development. A 2.8 ha ponding area and channels were 
constructed, berms were built to slow the exit of stormwater 
runoff, and trees were planted in spring 1994. The 
mitigation site lies adjacent to a park and high school, 
thereby also providing community benefits and wetland 
education opportunities. In South Carolina, 9.5 ha of an 
abandoned soil borrow pit were converted into wooded 
wetlands, hydrologically connected to an adjacent swamp. 
Native plants were removed from the 4 ha of isolated 
wetlands to be impacted, and were augmented with nursery 
stock to create the mitigation wetland. Monitoring of 
vegetation, hydrology and wildlife usage of the constructed 
system continues to document wetland development and 
success. 
© 2006 Elsevier B.V. All rights reserved. 

1186. Designing constructed wetlands to remove 
phosphorus from barnyard run-off: Seasonal variability 
in loads and treatment. 
Hill, C. M.; Duxbury, J. M.; Geohring, L. D.; and Peck, T. 
Advances in Ecological Sciences 11: 181-196. (2003) 
NAL Call #:  QH540.I67; ISSN: 1369-8273. 
Notes: Special issue: Constructed wetlands for wastewater 
treatment in cold climates; Issue editors: Mander, U. and 
Jenssen, P.  
Descriptors:  wetlands/ agricultural runoff/ farm wastes/ 
phosphorus removal/ costs/ dairy wastes/ wastewater 
treatment/ runoff (agricultural)/ dairy industry waste waters/ 
wastewater treatment processes/ industrial effluents/ water 
& wastewater treatment  
Abstract:  While constructed wetlands can be a cost-
effective method for reducing the export of P from 
agricultural ecosystems, removal rates vary depending on 
the substrate, the climate, and the load of nutrients. The 
objectives of this research were to evaluate substrates that 
could improve soluble P removal in treatment wetlands, and 
to compare their efficacy both seasonally and under varying 
loading regimes. To compare four substrates for removing 
soluble P from dairy barnyard run-off, eight 55 m super(2) 
subsurface wetland cells were built on an 800-head dairy 
farm in Newark, NY, USA. The four media were (1) a fine 
loamy, mixed, mesic Glossic Hapludalf, (2) crushed 
limestone, (3) Norlite (lightweight coarse aggregates of fired 
shale), and (4) wollastonite (calcium metasilicate) mining 
tailings. Influent P concentrations in the growing season 
dropped to 2.9 mg/L, while concentrations in the dormant 
season rose gradually to a peak of 28.5 mg/L. Over 1.5 
years, soil removed the most soluble P (53%), followed by 
Norlite (34%), wollastonite tailings (13%), and limestone 
(4%). No significant difference was found in percent 

removal of soluble P across seasons, an indication that 
neither higher loads nor freezing conditions curtail removal 
of phosphorus from this wastestream. These results help 
demonstrate that subsurface flow wetlands are appropriate 
components of stormwater management systems on farms 
in cold temperate climates. Treatment rates are sustainable 
in winter even at very high P loads. 
© CSA 

1187. Forested wetlands. 
Calhoun, Aram J. 
In: Maintaining biodiversity in forest ecosystems/ Hunter, 
Malcolm L. Cambridge, UK: Cambridge University Press, 
1999; pp. 300-331. 
Notes: ISBN: 0521631041 
Descriptors:  biodiversity/ ecology: environmental sciences/ 
ecosystem management/ management method/ forested 
wetlands/ hydroperiod/ book chapter 
© The Thomson Corporation 

1188. A guide to bottomland hardwood restoration.  
Allen, J. A.; Keeland, B. D.; Stanturf, J. A.; Clewell, A. F.; 
and Kennedy, H. E. 
Asheville, North Carolina: U.S. Geological Survey, 
Biological Resources Division//U.S. Department of 
Agriculture, Forest Service, Southern Research Station; 
USGS/BRD/ITR-2000-0011132 pp. General Technical 
Report SRS-40.  
Notes: Information and Technology Report 
NAL Call #:  aSD143 .G46 no. 40 
http://www.nwrc.usgs.gov/wdb/pub/diglib/ 
bottomland_hardwood.htm 
Descriptors:  wetlands/ afforestation/ bottomland forests/ 
choice of species/ direct sowing/ forests/ nature 
conservation/ planning/ revegetation/ seedlings/ silviculture/ 
site preparation/ southeastern states of USA/ forests and 
forest trees/ biology and ecology/ silviculture and forest 
management/ biological resources/ plants  
Abstract:  During the last century, a large amount of the 
original bottomland hardwood forest area in the USA has 
been lost, with losses greatest in the Lower Mississippi 
Alluvial Valley and East Texas. With a holistic approach in 
mind, this manual describes methods to restore bottomland 
hardwoods in the lower Midwest, including the Lower 
Mississippi Alluvial Valley and the southeastern USA. 
Bottomland hardwoods in this guide include not only the 
hardwood species that predominate in most forested 
floodplains of the area but also the softwood species such 
as baldcypress that often co-occur. General restoration 
planning considerations are discussed as well as more 
specific elements of bottomland hardwood restoration such 
as species selection, site preparation, direct sowing, 
planting of seedlings, and alternative options for 
revegetation. We recognize that most projects will probably 
fall more within the realm of reforestation or afforestation 
rather than a restoration, as some site preparation and the 
planting of seeds or trees may be the only actions taken. 
Practical information needed to restore an area is provided 
in the guide, and it is left up to the restorationist to decide 
how complete the restoration will be. Postplanting and 
monitoring considerations are also addressed. Restoration 
and management of existing forests are included because 
of the extensive areas of degraded natural forests in need 
of rehabilitation. 
© CAB International/CABI Publishing 
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1189. Habitat use by mallards during spring migration 
through Central Iowa USA. 
Lagrange, T. G. and Dinsmore, J. J. 
Journal of Wildlife Management 53(4): 1076-1081. (1989) 
NAL Call #:  410 J827; ISSN: 0022-541X 
Descriptors:  Anas platyrhynchos/ high energy seed/ food/ 
nighttime cover/ sheetwater wetland  
Abstract:  We studied the use of 455 seasonally flooded 
farmed basins (sheetwater wetlands) and 16 small 
emergent wetlands by migratory mallards (Anas 
platyrhynchos) in central Iowa during spring 1983-84. 
During daytime, sheetwater wetlands provided 19,530 
mallard use days compared with 103 on the few remaining 
emergent wetlands. Mallards used larger (> 2 ha) versus 
smaller sheetwater wetlands, moist-soil or corn-vegetated 
wetlands more than emergent wetlands or soybean-
vegetated wetlands, untilled wetlands more than 
conservation-tiller or plowed sheetwater wetlands, and 
sheetwater wetlands located farther from disturbance. 
Mallards used sheetwater wetlands during all daylight 
hours, but flew .ltoreq. 13 km to roost on larger emergent 
wetlands. A diversity of habitats appears necesary for 
spring migratory mallards: sheetwater wetlands provide 
food and high-energy seeds and emergent wetlands 
provide nighttime cover. 
© The Thomson Corporation 

1190. A handbook of constructed wetlands: A guide to 
creating wetlands for agricultural wastewater, domestic 
wastewater, coal mine drainage, stormwater in the Mid-
Atlantic Region. 
Davis, Luise; United States. Natural Resources 
Conservation Service; United States. Environmental 
Protection Agency. Region III; and Pennsylvania. Dept. of 
Environmental Resources. 
Washington, D.C.: U.S. Department of Agriculture. (1995) 
Notes: "This document was prepared by Luise Davis"--P. 
[2] of cover; Contents note: v.1. General considerations -- 
v.2. Domestic wastewater -- v.3. Agricultural wastewater -- 
v.4. Coal mine drainage -- v.5. Stormwater. 
NAL Call #:  TD756.5.D39 1995; ISBN: 0160529999 (v.1); 
0160530008 (v.2); 0160530016 (v.3); 0160530024 (v.4); 
0160530032 (v.5) 
Descriptors:  constructed wetlands---Middle Atlantic States-
--handbooks, manuals, etc/ sewage purification---
handbooks, manuals, etc/ agricultural pollution---
handbooks, manuals, etc/ coal mine waste---handbooks, 
manuals, etc/ storm sewers---handbooks, manuals, etc  
This citation is from AGRICOLA. 

1191. The importance of local and regional factors in 
predicting effective conservation: Planning strategies 
for wetland bird communities in agricultural and urban 
landscapes. 
Whited, Diane; Galatowitsch, Susan; Tester, John R.; 
Schik, Karen; Lehtinen, Rick; and Husveth, Jason 
Landscape and Urban Planning 49(1-2): 49-65. (2000) 
NAL Call #:  QH75.A1L32; ISSN: 0169-2046 
Descriptors:  wildlife management: conservation/ 
agricultural landscapes/ conservation effectiveness: local 
factors, regional factors/ urban landscapes/  
wetland communities  
Abstract:  Wetland assessment techniques have generally 
focused on rapid evaluations of local and site impacts; 
however, wetland biodiversity is often influenced both by 

adjacent and regional land use. Forty wetlands were 
studied in the Red River Valley (RRV), Southwest Prairie 
(SWP), and the Northern Hardwood Forest (NHF) 
ecoregions of Minnesota, USA, to assess the strength of 
association between local and landscape condition and 
avian community composition. We examined the 
relationship between bird assemblages and local and 
landscape factors (connectedness, isolation, road density, 
and site impacts). Landscape variables were calculated for 
three spatial scales at 500 m (79 ha), 1000 m (314 ha), and 
2500 m (1963 ha). Connectedness and road density are 
important measures for predicting bird assemblages in both 
agricultural ecoregions (SWP and RRV). Connectedness 
and its relationship with wetland bird assemblages were 
most pronounced at the larger scale (2500 m), where the 
largest remnant patches can be discerned. In contrast, road 
effects on bird assemblages were most pronounced at the 
smallest scale (500 m). Wetland isolation corresponded to 
bird community patterns as well, but only in one ecoregion 
(SWP). In the urbanizing ecoregion (NHF), species 
richness was considerably lower than elsewhere but 
community patterns did not correspond to landscape 
variables. The focus of wetland conservation planning 
needs to shift from the site scale to the landscape scale to 
ensure that connection with the regional wetland pattern is 
accounted for, therefore, affording the best opportunity to 
successfully maintain wetland avian diversity. 
© The Thomson Corporation 

1192. Managing agricultural wetlands for waterbirds in 
the coastal regions of Louisiana, USA. 
Huner, J. V.; Jeske, C. W.; and Norling, W. 
Waterbirds 25(Special Publication 2): 66-78.  
NAL Call #:  QL671; ISSN: 1524-4695 
Descriptors:  agricultural wetlands/ artificial freshwater 
habitat/ coastal wetlands/ crawfish management/ crawfish 
ponds/ freshwater habitat/ gulf coastal plain/ land 
conservation programs/ migration/ riparian habitat  
Abstract:  Rice and/or crawfish are cultivated in over 
225,000 ha of shallow earthen impoundments within 160 
km of the Gulf of Mexico along the coast of Louisiana. The 
region includes both the Gulf Coastal Plain and Prairie and 
the Lower Mississippi River Valley. Annual loss of 4,475 ha 
of coastal wetlands in Louisiana due to subsidence, 
erosion, and rising sea level has significantly reduced 
desirable freshwater habitat in the region. The suite of 
resident, migrant, breeding, and wintering waterbirds 
depending on this region includes grebes, pelicans, 
cormorants, anhingas, wading birds, waterfowl, coots, rails, 
gallinules, shorebirds, gulls, terns, and kingfishers. These 
taxa utilize the artificial freshwater wetland habitat provided 
by the agricultural wetlands. Numerous other birds utilize 
riparian areas associated with these artificial wetlands. 
Crawfish ponds are especially valuable cool season habitat 
for predaceous waterbirds because they provide shallow 
water systems rich in invertebrate and small vertebrate prey 
during the period from mid-autumn through mid-spring 
when most rice fields are drained. Because most crawfish 
ponds are not drained until late spring or early summer, 
predictable, food-rich, shallow water waterbird habitat is 
available throughout the region when rice fields are being 
cultivated for rice production. Incorporation of crawfish 
management into government-sponsored land conservation 
programs should encourage land owners to sustain 
standing water habitat outside of program mandated 
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fill/drain requirements. Farmers could adjust the times when 
their impoundments are filled or drained to maximize 
benefits to many species, especially migrating shorebirds. 
© The Thomson Corporation 

1193. Reciprocating constructed wetlands for treating 
industrial, municipal and agricultural wastewater. 
Behrends, L.; Houke, L.; Bailey, E.; Jansen, P.; and  
Brown, D. 
Water Science and Technology 44(11-12): 399-405. (2001) 
NAL Call #:  TD420.A1P7; ISSN: 0273-1223 
Descriptors:  bioprocess engineering/ freshwater ecology: 
ecology, environmental sciences/ pollution assessment 
control and management/ waste management: sanitation/ 
agricultural wastewater treatment/ industrial wastewater 
treatment/ municipal wastewater treatment/ wastewater 
treatment method/ aerobic zones/ anaerobic zones/ 
biochemical oxygen demand/ contiguous cells/ 
denitrification/ fixed film biological reactor/ high strength 
animal wastewater/ hydraulic retention time/ mixed 
wastewater streams/ municipal/ domestic wastewater/ 
nitrification/ paired subsurface flow constructed wetlands/ 
reciprocating constructed wetlands/ reciprocation cycle 
time/ reciprocation depth/ reciprocation frequency/ redox 
potential: control/ substrate composition/ substrate size/ 
Tennessee Valley Authority [TVA]/ U.S. Environmental 
Protection Agency [U.S. EPA]  
Abstract:  Scientists at the Tennessee Valley Authority 
(TVA), and in collaboration with the U.S. Environmental 
Protection Agency (EPA), are continuing to develop and 
refine an innovative wastewater treatment system referred 
to as reciprocating subsurface-flow constructed wetlands. 
Reciprocation relates to patented improvements in the 
design and operation of paired subsurface-flow constructed 
wetlands, such that contiguous cells are filled and drained 
on a frequent and recurrent basis. This operating technique 
turns the entire wetland system into a fixed-film biological 
reactor, in which it is possible to control redox potential in 
alternating aerobic and anaerobic zones. Reciprocating 
systems enable manipulation of wastewater treatment 
functions by controlling such parameters as hydraulic 
retention time, frequency of reciprocation, reciprocation 
cycle time, depth of reciprocation, and size and composition 
of substrate. These improved wetland technologies have 
been used for treating municipal/domestic wastewater, high 
strength animal wastewater, and mixed wastewater 
streams containing acids, recalcitrant compounds, solvents, 
antifreeze compounds, heavy metals, explosives, and 
fertilizer nutrients. Results from selected treatability studies 
and field demonstrations will be summarized with respect to 
conceptual design and treatment efficacy. 
© The Thomson Corporation 

1194. Regional analysis of the creation and restoration 
of kettle and pothole wetlands. 
Hollands, G. G. 
In: Wetland Creation and Restoration: The Status  
of the Science. 
Covelo, Calif.: Island Press, 1990; pp. 281-298. 
Notes: ISBN: 1559630450 
NAL Call #:  QH541.5.M3W462 
Descriptors:  artificial wetlands/ environmental engineering/ 
glaciation/ hydrologic budget/ water resources 
management/ continental basins/ permeability/ potholes/ 
soil properties/ streams/ surface-groundwater relations/ 

water resources development/ watershed management 
Abstract:  Kettles are topographic basins created by a 
variety of glacial processes and occur randomly throughout 
glaciated regions. They are associated with both permeable 
and impermeable deposits. Kettle wetlands can have 
complex hydrologic types: those having no inlet or outlet 
streams, and those associated with surface water streams. 
Complex relationships of surface water, groundwater, water 
chemistry, and other hydrologic elements combine to create 
water balances. This has been documented in the Prairie 
Potholes region of the United States where site specific 
hydrologic research has been conducted. Creating kettle 
wetlands is similar to other types of freshwater wetland 
creation, except where unique vegetation and hydrology 
are involved and replication may be a complex, technical 
effort. Identification of limiting factors is critical to wetland 
creation. Typical factors important to kettle wetlands are: 
surface water hydrology, groundwater hydrology, 
stratigraphy, soils, and water chemistry. Depending upon 
the goals of the project, other limiting factors may include: 
nuisance animals, long-term maintenance/monitoring, lack 
of funds, and disposals of excavated soil. The primary 
concern in creating kettle wetlands is the establishment of 
the proper hydrology. This normally requires mid-course 
corrections in design during construction to establish proper 
post-construction hydrology. Critical needs include studies 
on microstratigraphy, geochemical processes, the 
properties of organic soil, and the details of hydrology. 
(Author' s abstract) 
© CSA 

1195. The use of macrophyte-based systems for 
phosphorus removal: An overview of 25 years of 
research and operational results in Florida. 
Debusk, T. A.; Dierberg, F. E.; and Reddy, K. R. 
Water Science and Technology 44(11-12): 39-46. (2001) 
NAL Call #:  TD420.A1P7; ISSN: 0273-1223. 
Notes: Conference: 7th International Conference on 
Wetland Systems for Water Pollution Control 2000, Lake 
Buena Vista, FL [USA], 11-16 Nov 2000; Issue editors: 
Kadlec, R. H. and Reddy, K. R.; ISBN: 1843394073 
Descriptors:  wetlands/ United States, Florida/ water 
pollution control/ performance evaluation/ phosphorus 
removal/ macrophytes/ case studies/ reviews/ case study/ 
agricultural runoff/ wastewater treatment/ historical account/ 
United States, Florida/ water quality control/ water 
treatment/ freshwater pollution/ water pollution: monitoring, 
control & remediation/ wastewater treatment processes  
Abstract:  Phosphorus (P) removal from wastewaters and 
surface runoff using macrophyte-based systems (MBS) has 
been a topic of great interest in Florida for over 25 years. 
During this period, P removal by both treatment wetlands 
and floating aquatic macrophyte systems has been 
evaluated from both a research and operational standpoint. 
Several factors have contributed to the increased focus on 
the use of MBS for P removal. First, there exist no 
conventional technologies that can cost-effectively achieve 
the low outflow P concentrations required to protect the 
integrity of Florida's relatively pristine surface waters. 
Second, because MBSs typically provide some water 
storage, they can accommodate the wide ranges of flows 
typical for runoff sources such as agricultural drainage 
waters. Finally, many regions in Florida have sufficient area 
for deployment of the relatively land-intensive MBS 
technologies. The first P removal work in Florida was 
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initiated in the mid-1970s, and involved pilot-scale research 
on domestic wastewater treatment by natural wetlands. 
Parallel studies were performed with managed (periodically 
harvested) floating plant systems (i.e., Eichhornia 
crassipes) for tertiary treatment. Since that time. the range 
of operational systems that have been deployed include 
emergent macrophyte-based and forested wetlands, 
managed floating plant systems, and submerged 
macrophyte-based systems. Waters treated by MBS 
include domestic effluents, agricultural runoff and eutrophic 
lake waters. Phosphorus removal targets for MBS in Florida 
have been as low as 10 mu g/L. In this paper, we 
summarize research and operational results for MBS in 
Florida over the past 25 years. 
© CSA 

1196. Vegetation similarity and avifaunal food value of 
restored and natural marshes in northern New York. 
Brown, Stephen C. 
Restoration Ecology 7(1): 56-68. (1999) 
NAL Call #:  QH541.15.R45R515; ISSN: 1061-2971 
Descriptors:  natural restored marsh comparisons: avifaunal 
food value, vegetation/ restoration ecology  
Abstract:  Measuring the success of wetland restoration 
efforts requires an assessment of the wetland plant 
community as it changes following restoration. But analyses 
of restored wetlands often include plant community data 
from only one time period. We studied the development of 
plant communities at 13 restored marshes in northern New 
York for 4 years, including 1 year prior to restoration and 3 
years afterwards. Restored wetlands ranged in size from 
0.23 to 1.70 ha. Four reference wetlands of similar basin 
morphology, soil type, and size (0.29-0.48 ha) that occurred 
naturally in the same area were studied as comparisons. 
Dike construction to restore hydrology disturbed the 
existing vegetation in some parts of the restored sites, and 
vegetation was monitored in both disturbed and 
undisturbed areas. Undisturbed areas within the restored 
sites, which were dominated by upland field grasses before 
restoration, developed wetland plant communities with 
lower wetland index values but comparable numbers of 
wetland plant species than the reference wetlands, and 
they lagged behind the reference sites in terms of total 
wetland plant cover. There were significantly more plant 
species valuable as food sources for wetland birds, and a 
significantly higher percent cover of these species, at the 
undisturbed areas of the restored sites than at the 
reference wetlands. Areas of the restored sites that were 
disturbed by dike construction, however, often developed 
dense, monospecific cattail stands. In general, the plant 
communities at restored sites became increasingly similar 
to those at the reference wetlands over time, but higher 
numbers of herbaceous plants developed at the restored 
sites, including food plants for waterfowl, rails, and 
songbirds. Differences in shrub cover will probably lessen 
as natural recolonization increases shrub cover at the 
restored sites. Natural recolonization appears to be an 
effective technique for restoring wetlands on abandoned 
agricultural fields with established plant cover, but it is less 
successful in areas where soil has been exposed by 
construction activity. 
© The Thomson Corporation 

 
 

1197. Wetland conservation and Ducks Unlimited: Real 
world approaches to multispecies management. 
Tori, Gildo M.; Mcleod, Scott; Mcknight, Keith; Moorman, 
Thomas; and Reid, Frederic A. 
Waterbirds 25(Special Publication 2): 115-121. (2002) 
NAL Call #:  QL671; ISSN: 1524-4695 
Descriptors:  biodiversity/ freshwater ecology: ecology, 
environmental sciences/ terrestrial ecology: ecology, 
environmental sciences/ wildlife management: 
conservation/ multispecies management/ applied and field 
techniques/ Ducks Unlimited/ biodiversity/ coastal wetlands/ 
development: agricultural, industrial, urban/ habitat 
degradation/ habitat loss/ hydrological modification/ 
integrated habitat based landscape management/ land 
conversion/ palustrine wetlands/ riverine wetlands/ 
sustainable ecosystems/ wetland conservation/ wetland 
management/ wetland restoration/ wetland associated 
uplands/ wildlife diversity  
Abstract:  Conversion and loss of coastal, riverine, and 
palustrine wetlands to agricultural, urban, and industrial 
developments have had significant impacts on waterbirds. 
Degradation of wetlands and associated upland habitats, 
and associated impacts on several duck and rail species 
are well documented. Wetland restoration and 
management are essential for wildlife diversity because of 
the magnitude of wetland destruction and hydrological 
modification that has occurred in most of the United States. 
Half of threatened and endangered species rely upon 
wetlands for some portion of their life cycle, underscoring 
the importance of wetlands to all wildlife. Ducks Unlimited, 
during its 65-year history of conservation programs, has 
restored, protected, and enhanced nearly 4.05 million 
hectares of wetlands and associated uplands in North 
America. Despite the accomplishments of Ducks Unlimited 
and its private, state, provincial and federal partners, the 
perception remains that our efforts benefit only waterfowl. 
However, wildlife inventories on Ducks Unlimited projects 
indicate benefits to more than 900 species. Herein, we 
promote an integrated, habitat-based landscape approach 
to wetland restoration and management, rather than 
individual species management, to achieve biodiversity and 
sustainable ecosystem objectives. We discuss the 
development of wetland restoration and management 
strategies for quality wetland complexes needed for 
waterbirds during their annual life cycles. Further, we 
underscore the importance of wetland management by our 
state, federal and private land partners to manage wetland 
complexes to provide high quality habitat for a wide array of 
wetland wildlife. 
© The Thomson Corporation 
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